Excitation of the patches is via aperture coupling which offers wider bandwidth and _reatly simplifies the interconnect problem particularly for large arrays. One drawback of aperture feeding is back radiation which could cause serious inter-circuit coupling.
To reduce back radiation, the apertures are shielded from the remaining RF distribution circuits.
The choice of cavitybacked patch element offers two advantages. Surface wave modes will be suppressed with the patches placed in metal cavities. Also, the thick cavity plate will provide good structural support and serve as a heat sink for the MMIC devices.
To demousWate the aperture coupled feeding technique, an aperture coupled rectangular patch antenna has been fabricated and tested. The antenna geometry is shown in Fig. 2(a) , and results for the gain and radiation patterns are shown in Fig. 2(b) to (d) . The antenna has a gain of over 5 dB at 29.3 GHz, and exhibits symmetrical E and H-plane patterns.
In array design, mutual coupling is a major concern because it can cause blindness or total reflection of RF power at the antenna input terminal.
Mutual coupling for a 4X4 subarray with circular cavity-backed patch elements has been measured, and is plotted in Fig. 3 .
Results indicate that the mutual coupling between adjacent elements is below 30 dB. Figure 4 shows the element mismatch versus scan angles for arrays with cavity-backed patch elements and arrays with elements fabricated on a continuous substrate.
In comparison with arrays of continuous substrates, the array with cavity-backed elements has smaller element mismatch, and exhibits no blindne.',_ over a 30°scan.
The active beamforming network layer as shown in To satisfy the SlX_cified EIRP requirement, an external amplifier driver stage is also inserted at the input port.
Breadboard testing of Wilkinson power dividers and a two-channel carder plate assembly have been successfully completed.
Results for the 2:1 power divider indicate over 14 dB return loss and 18 dB isolation. "l'est.g on the carrier plate were conducted using amplifier_ from previous NASA mask set and 50-£_ lines in place of the phase shifters. Effects of the wall and lid on the operational stability of the carder plate assembly were also evaluated.
Results from thee tests indicate low coupling levels and more than 15 dB isolation between adjacent channels.
The baseline designs of the amplifier and the phase shifter are shown in Fig. 5 Measured results for the phase shifter are shown in The preliminary design of the dcflogic distribution layer is shown in Fig. l(c) . In addition to providing the capability for individually setting the state of the 4-bit phase shifters, the logic circuit must meet other require- 
Conclusion
The baseline architecture and integration approach of a 4x4 MMIC microstrip subarray has been described.
The proposed design was constrained to using currently available Ka-band MMIC devices and to a 'tile' co_ffiguration geometry.
As a consequence, innovative 
